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Abstract 


SOFTNET is a packet-radio concept under 
devel opnent in Sweden. The network is distributed 
and all nodes are progranmable via the network 
during nornal operation. This concept represents 
an unconventional approach to the protocol issue 
and offers elegant solutions to the higher | evel 
connuni cation problens. This paper gives a 
progranming nodel of the network, along wth sone 
illustrating exanpl es. 


|. Introduction 


The SOFTNET approach was conceived in 1980 
and discussed anong Swedish radio anateurs. The 
discussion led to a proposal for an experi nental 
network in the 432 Mt band utilizing bit rates 
up to 100 kbps. During 1981 this draft was 
presented to the Swedish Tel econnuni cati on 
Administration. The Adninistration responded in a 
positive way, giving the packet radio group at 
Linkoping University virtually free hands. This 
group, consisting of 6 people, is currently 
invol ved in devel oping prototype nodes and basic 
software for the network. 


The nain concept behind SOFTNET is that all 
packets are considered to be prograns of a 
network | anguage. These prograns are interpreted 
in the nodes as soon as they arrive. Nodes can be 
progranned by any nunber of users si nul taneousl y 
wWthout unwanted interaction. This approach nakes 
it possible for a user to define his own high 
level services like datagrans, virtual calls, 
file transfers and nail boxes. The concept also 
allows changes at lower levels during operation, 
permtting redefinition of LINK-level/Access 
protocols. A detailed description of these ideas 
can be found in [ 1],[2],[3],[5]. 


Il. Node_nedel 


In a SOFTNET node, an incoming packet that 
has passed the link level is given to the node 
conputer for interpretation. Here, a standardized 
set of instructions are available. The kernel of 
this set is simply a FORTH interpreter to which 
has been added functions that control the node 
hardware. Thus, any user nay execute his own 
FORTH programin any of the nodes that he can 
reach. This way he is able to instruct another 
node to either deliver the packet to the ower of 
that node or to retransmt it so that the node 
nerely acts as a repeater. FORTH allow the 
creation of private directories so the user nay 
‘Iso store prograns in renote nodes. These 
rograms may either wake up upon the arrival of a 
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packet fromthe user or upon an internal si gnal 
{e.g. the real tine clock) produced by the 
renote node itself. Describing the node thus 
reduces to describing a progranming nodel. In the 
FORTH case, this is done by sinply listing all 
the available functions or "words". [4]. Fig. 1 
sunmarizes the packet fornat fromthe user's 
point of view 
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link level link | evel 
infornati on inf ornati on 


Fig. 1. ASOFTNET packet 


In fact, the link level protocol has been 
added to the FORTH kernel so that also the link 
level infornation is handled by a FORTH 
interpreter. This pernits on line reprogranning 
and extension of the link protocol such as new 
version of HDLC, access algorithns etc. Thus, 
fromthe first byte to the last, a SOFTNET packet 
is sinply a set of FORTH statenents. From a 
practical point of viewit is a good idea to 
conceptually keep instructions at the link | evel 
apart fromthe higher level prograns since 
changes at link level have to be coordi nated 
anong the users. 


Ill. The Node - a _ neltiuser/nultitasking gystem 


Processing at the link level requires real 
time perfornance while higher | evel tasks are 
less tine constrained. Qn the other hand, the 
link processor serves one packet at a tine 
sequentially while higher level tasks nay run 
concurrently. Also, the progranning activities of 
one user should not influence any other. Thus, a 
SOFTNET node nust be able to support paral | el 
tasks besides being able to keep apart the 
current users of the node. For the prototype 
inpl enentation our choice was a dual processor 
(6809) system Qne of the processors are solely 
devoted to link level processing. The second 
processor contains a mul ti tasking FORTH 
interpreter and is shared anong the users. A 
special task - the owner process - interfaces the 
node to the owner's equi pnent which can be 
anything froma dunb terminal to a full grow 
conputer system Inthe latter case the dual 
processor FORTH systemis sinply considered a 
nodem between the owner's system and the 
net work. 


IV. Node progranming exanpl e 


Consider the sinple network given in fig. 2. 
Here four nodes are connected by two-way radio 
paths as indicated by the arcs between the 


nodes. 


Fig. 2. Sanple Network 


Suppose a user is located at node A and has the 
specific task to deliver a large nunber of 
packets to node E, i.e. he wants to establish 

a "virtual" call to E. This can be done in at 
least two ways. The sinplest thing to do is just 
to add a retransmt connand to all packets as is 
show in fig. 3a). The conmand % takes the next 
synbol as an (one-hop) address and transmts the 
rest of the packet to that address. This goes 
on, dropping one address each tine, until the 
renai ning packet reaches node E were the data 
portion is transferred to the OER of the node. 
This procedure nay however consune val uabl e 


packet space, especially when nany internedi ate 
nodes are used. Vé can instead make use of the 
progranmi ng 

7B ME OE SOOMERR <latta> a) 

4B : VCE." WE" ZC; 

b) 

%4B %C  : VCE." OWER' %E; 

: VCE ." VCE" 9B; 

CE <data> c) 


Fig. 3. Node progranm ng 


feature and instruct the internedi ate nodes B and 
C just to pass along the packet to the next node 
in line. This can be done as in fig 3b). Here ve 
define a new function, naned, say, VCE in the 
internedi ate nodes and our own node. A new 
definition is made FORTHstyle starting wth a 

"e " and ending wth a ";". The effect of 
executing VCE is to pass on the rest of the 
packet to the next node in line. Also, the 
function places a copy of its nane first in the 
packet for repeated execution in the succeedi ng 
nodes. 
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V. Project status 


Since the advent of the project at Linkdping 
Uni versity, a rapidly growng nunber of 
interested radio anateurs have joined the 
discussions. A SOFTNET user group, SUG is being 
forned as a subgroup of AMSAT-SM. Up to date this 
group has received about 1.00 applications for 
nenber shi p. 


Hardware devel opnent has nade consi derabl e 
progress. The Node-conputer board is under 
production and a first shi pnent of 50 kits was 
del ivered in February. Also the PC-layout for the 
LI NK-conputer board is conpleted. The packet- 
radio utilizes a duobinary direct FSK nedul ati on 
schene wth favourable bandwdth properties. 
Transnission is synchronous and MM coding is 
used to recover clock infornation. Due to 
probl ens in the design of the radio testing of 
the digital hardware-and software had to be done 
on a cable bound local network. A systemwth up 
to 4 nodes has so far been successfull y 
denontrated and has provided useful results for 
further software devel opnent. 


VI. Concl usi ons 


The SOFTNET concept wth its fully 
progranmabl e nodes will give the user opportunity 
not only to connunicate, Sut to conduct 
experinents in network architecture and network 
protocols. The concept is applicable to all kinds 
of connuni cation networks. An i npl enentati on 
using a local network cable has been successfully 
tested and a UHF-radio broadcast network is under 
construction [2]. 
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